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Argo 剖面资料得到的 2008 年秋季 20.5°N 断面的温度、盐度分布态势与气
候态秋季的分布基本一致。动力计算表明：Argo 浮标剖面资料(选取 1200m 为速
度零面)与融合的卫星高度计产品得到的 20.5°N、117.5°～124.5°E 断面的表层地
转流北分量的分布比较吻合；吕宋海峡中部的黑潮主轴大致位于 121.5°E 附近，
其东边界可达 123°E，而西边界仅限于 121°E；黑潮在 20.5°N 断面的体积流量为
27×106m3.s-1 左右，最大流速约为 55cm.s-1，出现在 70m 层左右。 







将黑潮南海分支切断，阻止黑潮向南海弯曲，黑潮主轴被限制在 121°E 以东。 
分析 120°E 断面的现场水文资料得到：2009 年 8 月 13～15 日期间黑潮次表
层水和中层水主要从吕宋海峡中部入侵南海；2010 年 1 月 27～30 日期间黑潮表
层和次表层水主要从吕宋海峡北部入侵南海，黑潮中层水主要从吕宋海峡中部入





















The hydrographical characteristics near the Luzon Strait were analyzed by using 
Argo profiling floats dataset, merged altimeter data, in situ hydrographic data and 
OFES (ocean general circulation model for the Earth Simulation) outputs provided by 
Dr. Yukio Masumoto. We indicated that an anticyclonic eddy was generated in the 
interior SCS (South China Sea), and demonstrated that the anticyclonic eddy moved 
westward during autumn of 2008. We also discussed that a cyclonic eddy in the south 
of the Kuroshio’s loop interacted with the SCS Branch of Kuroshio and the main axis 
of Kuroshio. 
The characteristics of temperature and salinity along 20.5°N section derived from 
Argo profiling floats in autumn of 2008 were close to those from corresponding 
climatological data. Moreover, the northward component of geostrophic current on 
the section (20.5°N, 117.5°~124.5°E) was calculated with a reference to 1200 m by 
using dynamical calculation, which showed that the pattern of northward component 
of the surface geostrophic current derived from Argo profiling floats was similar to 
that derived from merged altimeter products. The main axis of Kuroshio was close to 
121.5°E in the central region of the Luzon Strait. The eastern edge of Kuroshio 
reached 123°E, while the western edge of Kuroshio only reached 121°E. The net 
northward volume transport of Kuroshio was about 27×106 m3.s-1 in the studied 
section. The strongest northward flow of Kuroshio, about 55 cm.s-1 in speed, occurred 
at a depth of about 70 m. 
We analyzed 5 Argo profiling floats data and merged altimeter data in northern 
SCS, and the results showed that: (1) Float 2900825 tracked an anticyclonic eddy in 
the northeastern SCS. The anticyclonic eddy was generated in the interior SCS, not 
shed from the Kuroshio’s loop. The intensity of the anticyclonic eddy had great 
variations while the anticyclonic eddy moved westward into the shelf region of 
northern SCS during autumn of 2008, suggesting the complex interactions between 















the south of the Kuroshio’s loop during autumn of 2008. The cyclonic eddy was 
mainly composited of the SCS water. When the Kuroshio had an evident branch 
intruding the SCS in the center part of the Luzon Strait, the cyclonic eddy formed and 
intensified quickly. When size of the cyclonic eddy was similar to the width of the 
Luzon Strait, the bigger cyclonic eddy cleaved the Branch of Kuroshio and prevented 
the Kuroshio’s loop from extending into the SCS, in other words, the main axis of 
Kuroshio was confined to the east of 121°E. 
We analyzed the in situ hydrographic data on the 120°E section, the results 
showed that: The subsurface and intermediate Kuroshio waters intruded the SCS 
mainly through the central part of Luzon Strait during August 13 to August 15 in 
2009; The surface and subsurface Kuroshio waters intruded the SCS mainly through 
the northern part of Luzon Strait while the intermediate Kuroshio water intruded the 
SCS mainly through the central part of Luzon Strait during January 27 to January 30 
in 2010; There was not Kuroshio intrusion during May 19 to May 20 in 2010. 
The OFES outputs demonstrated that the annual mean net volume transport 
through the Luzon Strait was 4.0×106 m3.s-1 westward, and the net volume transport 
had seasonal variations with the maximum in winter and the minimum in summer. 
The variational period of the net volume transport was mainly one year. 
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图 1-1 黑潮入侵南海的不同方式[1] 











































涡的路径和演变有密切的关系。Caruso 等[1]利用 1997～2005 年期间的 SSHA(Sea 
Surface Height Anomalies)和 SST(Sea Surface Temperature)分析黑潮入侵南海的年
和年际变化，得到黑潮从吕宋海峡中部入侵南海并在南海东北部形成反气旋流
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1.1.2 黑潮的南海分支 




根据 1985 年 9 月在吕宋海峡的调查资料，得到有一黑潮分支在 21°N 与黑潮主轴
脱离，通过 120°E 向西进入南海。蒲书箴等[10]根据 5 个航次的 ADCP(Acoustic 
Doppler Current Profiler)测流资料指出确有黑潮分支经过巴士海峡进入南海东北

















气旋涡旋。Li 等[16]利用 1993 年 1 月～2001 年 12 月期间的 T/P(TOPEX/Poseidon)
卫星高度计资料研究南海东北部海面高度的时空变化，指出吕宋海峡以西经常发
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旋涡。 





















黑潮脱落。Metzger 和 Hurlburt[23]运用 1°/8、6 层的 NRLLOM 结果，在年和年际
的尺度上研究黑潮入侵和涡从黑潮脱落并进入南海的不确定性，当采用 ECMWF 


































要因素，而吕宋海峡附近的局地风应力的影响是次要的。在 El Niño 年期间，西
风加强可导致较强的北赤道流，伴随着北赤道流分支的北移[27-29]，因此吕宋海峡
以东的黑潮流量减少，其位涡不足以克服 β 效应，这就是 Sheremet[30]所提到的




测资料和数值模式。Tian 等利用 2005 年 10 月 4～16 日观测期间的 LADCP 和
CTD 观测资料，估算 LST 为-6±3Sv ，并得到吕宋海峡的水通量是一个“三明治”
的垂直结构，即上层和深层流入而中层流出南海[31](如图 1-2 所示)。Xue 等[7]利
用 POM 的计算结果，得到年平均的 LST 大约为-2Sv(正号表示净输运向东，负
号表示净输运向西)， 2～4 月从南海流出，其余月份则从太平洋流入。陈兆云等
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得到年平均的 LST 约为-13Sv ，每个季节的体积输送为太平洋水输入南海，冬季
的 LST 最大，春季的 LST 最小。Qu 等[24]运用 Godfrey[26]提出的绕岛环流理论得
到平均的 LST 约为-4.2Sv。在年际变化尺度上，吕宋海峡水通量在 El Niño 年一
般较大而在 La Niña 年则一般较小[27,33]。 
 
 
图 1-2 参照 LADCP 于 1500db 测量值得到吕宋海峡断面的地转流(cm.s-1)[31] 
Fig.1-2 Geostrophic flow (cm.s-1) across the Luzon Strait referenced 
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